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and have found in almost every case when cathode rays had a
high speed that traces of helium were present in the gases
liberated in this way. The rate of evolution of helium is
generally considerably greater at the commencement of the
bombardment than when this has been prolonged for some
time, but in the majority of cases there seems to be a residual
effect which remains even when the bombardment has lasted
for a long time. The larger effect observed at first is due I
think to helium absorbed by, or accumulated on, the substance
bombarded ; the question arises, is the more lasting evolution
of this gas due to the liberation of accumulated helium linger-
ing in the solid, or are the atoms of the elements bombarded
by the cathode rays disintegrated, one of the products of dis-
integration being helium, or as a third alternative are there
salts of helium present in the substance as impurities, and are
these dissociated by the cathode rays. The first published
account of the evolution of helium in vacuum tubes is that
given by Sir William Ramsay ("Nature/1 July, 18, 1912);
he found that when the glass of old Rontgen ray bulbs was
heated, sufficient helium was given off to be detected by
spectroscopic methods.
Before proceeding to consider how the various explanations
of the appearance of helium may be tested, it is advisable to
discuss some general aspects of the question. The difficulty of
finding the origin of the helium is considerably greater than the
corresponding problem for X3 owing to the presence of helium
in the atmosphere. The positive ray method is so sensitive
that the amount of helium in a cubic centimetre of air (which
according to Ramsay is about 4 x 10 ~ 6 c.c at standard
temperature and pressure) produces a strong line on the
photograph, a line stronger than that found in most of the
experiments described below, so that in the greater part of
these experiments we are dealing with amounts of helium less

